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Federal Communications Commission
1919 M Street, NW

EX PARTE AT
Washington, DC 20554

LATE R

Re: CC Docket No. 92-297, RM-7872, RM-7722
Ex Parte Presentation

Dear Mr. Caton:

On March 1, 1996, the enclosed written materials were
delivered on behalf of Hughes Communications Galaxy, Inc. to Mr. Scott
Blake Harris, Ms. Michele Farquhar and the other Commission
representatives listed thereon.

An original and two copies of this letter are enclosed.

Respectfully submitted,

T

John P. Jan
Enclosures
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Via Messenger

Scott Blake Harris

Chief, International Bureau

Federal Communications Commission
2000 M Street, N.W., Room 830
Washington, D.C. 20554

Michele Farquhar

Chief, Wireless Telecommunications Bureau
Federal Communications Commission

2025 M Street, N.W., Room 5002
Washington, D.C. 20554

Re: CC Docket 92-297
28 GHz Spectrum Band Plans

Dear Mr. Harris and Ms. Farquhar:

Hughes Communications Galaxy, Inc. is writing this letter to submit its
analysis of whether any additional costs would be imposed on. LMDS subscriber boxes under
the Option 5 band plan, as compared with other band plans currently under consideration.

In short, there is no cost imposed on LMDS subscriber boxes under Option 5
that is not already present under any of the other band plans. Moreover, the costs for LMDS
to use non-contiguous spectrum are the same as the costs that the GSO satellites will bear to
use non-contiguous spectrum.

Under each of the seven band plans described in the materials distributed at
the 28 GHz status conference on February 16, 1996, LMDS would be allocated 950 to 1000
MHz of spectrum on a non-contiguous basis. In other words, LMDS would be allocated
1000 MHz in two or more segments that are separated by intervening allotments to other
services. In no instance would the total range over which LMDS bandwidth is spread be less
than 1.2 GHz. LMDS claims to require access to a total of 1000 MHz of spectrum for "hub-
to-subscriber” transmissions in order to be competitive with cable and fiber.
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Texas Instruments (TI) claims in its letter of February 28, 1996 that Option 5
is unacceptable primarily because the 1000 MHz of LMDS spectrum would be spread over a
range in excess of 1,000 MHz and that use of a frequency range in excess of 1,000 MHz
requires modifications to existing subscriber boxes that have been designed for cable or DBS
service. TI alleges that this would require that entirely new subscriber boxes be designed for
LMDS, which would place LMDS at a "serious, perhaps fatal” competitive disadvantage to
other multichannel video services.

TI’s unsubstantiated assertions regarding subscriber box costs under Option 5
are simply wrong. Moreover, they are inconsistent with LMDS support for other band plans
that have been proposed. Under TI's own logic, not ope of the seven band plans being
considered by the Commission arguably could accommodate the use of existing subscriber
boxes for a 1000 MHz LMDS architecture. Under each of Option 1, 2, 2A, 3, 4 and 5, the
total frequency range for the LMDS allocation exceeds the 1,000 MHz range that TI claims
cannot be exceeded without imposing undue cost penalties. In fact, under Options 3 and 4,
which various LMDS proponents have endorsed, the total LMDS frequency range is 1.875
and 1.825 GHz, respectively. Thus under any of these plans, LMDS faces the same
frequency range challenges as it would face under Option 5. Only Option 2B, with a total
LMDS frequency range of 1.2 GHz, provides LMDS a frequency range that is covered by
today’s off-the-shelf subscriber equipment.

Thus, an LMDS operator will be required to modify existing off-the-shelf
subscriber equipment if it is to use the entire 1.0 GHz that LMDS claims it needs to compete
with cable and fiber.

LMDS is not alone in having to make these types of design modifications to

use off-the-shelf equipment. These are the same types of modifications that GSO FSS

satellite operators will be required to make in order to utilize the 1.0 GHz of non-contiguous
spectrum that the Commission has proposed to retain for the GSO FSS. Attached are
specification sheets from COMSTREAM that describe a standard, off-the-shelf, DVB
compatible tuner/demodulator that can tune over a 1.2 GHz range. Comstream provides
tuners for DIRECTYV subscriber boxes and complete subscriber boxes for other DBS
providers.

Since the tuning span for GSO FSS subscribers would range from 1.8 GHz
(under Option 5) to 1.65 GHz (under all other Options), GSO operators will have to expand
the tuning range of existing equipment in order to build their mass-market, low cost
subscriber boxes. Thus, the "pain" that LMDS would incur under any of these band plans is
essentially the same as the "pain" that the GSO would bear from a non-contiguous spectrum
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allocation. Only Option 2B provides LMDS with the possibility of using off-the-shelf
subscriber equipment, since the total tuning range would not exceed 1.2 GHz.

Based on Hughes’s experience in developing subscriber boxes for DIRECTV
and for Spaceway, we are able to estimate the costs involved in modifying existing DBS
subscriber boxes to increase the frequency range to 2.0-2.5 GHz so that they would be
suitable for use by either LMDS or GSO FSS. The required modification affects only the
tuner, which currently has a manufacturing cost of approximately $3-5 per unit for a DBS
subscriber box.

We project the one-time, non-recurring development cost to modify the range of an
existing DBS tuner to cover a range of 2.0-2.5 GHz to be only $50,000-150,000.

We estimate the initial production cost (500,000 units) per extended range tuner (2.0-
2.5 GHz) at no more than $10-20 per unit, with that cost falling to $5-10 per unit as
the production numbers exceed 1 million units.

The ultimate cost impact of redesigning these tuners for LMDS implementation
is inconsequential, particularly considering that DIRECTV reached the 1 million subscriber
level in about one year. Moreover, tuners with this type of a frequency range will be
required to be designed and built for many of the GSO FSS satellite systems now proposed at
the Commission, including the estimated 5 million subscribers that Hughes’s
Galaxy/Spaceway can serve. Hughes is currently designing the subscriber box for its
system, which has a planned service commencement date of 1998. This additional demand
for tuners will increase the market size and lead to further economies of scale and price
reductions in the manufacture of wide band (2.0-2.5 GHz) tuners.

Finally, Hughes is compelled to respond to a number of other inaccuracies in
TI’s recent letter.

(1)  Hughes has clearly explained in the record the basis for the 1000 MHz
spectrum requirement for the GSO FSS, and Galaxy/Spaceway in particular,
and will not repeat it here.

(2)  TI is wrong when it asserts that the GSO FSS requires 1000 MHz instead of
875 MHz, or 925 MHz, in order to avoid mutual exclusivity. Access to 1000
MHz simply is a capacity and system viability issue. Mutual exclusivity
among GSO FSS operators is achieved by the availability of 180 orbital
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locations around the world where GSO satellites can operate, and compete,
without interfering with one another.

3 GSO satellite operators have the same incentive as LMDS to have this
proceeding resolved promptly. GSO operators face competition in the U.S.
from a number of foreign countries, such as India, Luxembourg, Great
Britain, Canada and Mexico, who have filed at the ITU for orbital locations
that are well suited for U.S. service. U.S. systems cannot afford to lose the
race to the market by having those systems begin service here first.

In sum, in the case of a 1000 MHz LMDS architecture, there is no significant
cost impact under Option 5 over that which is present under any other current band plan.
Under any of Option 1, 2, 2A, 3, 4 or 5, an 1000 MHz LMDS architecture will need to
modify existing DBS/BSS hardware to account for the use of non-contiguous spectrum. This
is the same cost as the GSO FSS will bear to use the non-contiguous spectrum that the
Commission has proposed for the GSO FSS. Under Option 2B, LMDS actually could use
existing off-the-shelf equipment because the tuning range would be only 1.2 GHz.

As wide-band tuners become common with the roll out of LMDS and 28 GHz
satellite systems, we expect the cost differential of the required subscriber equipment
modification to be $2-5 per unit and therefore inconsequential for all parties.

We encourage the Commission to elicit any additional information it may need
in order to dispel TI's unfounded assertions.

Sincerely yours,

Edward J. Fi c

Z -
Vice President // '
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cc: Chairman Reed E. Hundt
Commissioner James H. Quello
Commissioner Andrew C. Barrett
Commissioner Susan Ness
Commissioner Rachelle Chong
Mr. Rudolfo Baca
Ms. Lauren Belvin
Mr. Brian Carter
Ms. Jackie Chorney
Ms. Jennifer Gilsenan
Mr. Donald Gips
Ms. Giselle Gomez
Mr. Robert James
Mr. Karl Kensinger
Mr. Blair Levin
Ms. Susan Magnotti
Ms. Jane Mago
Dr. Michael Marcus
Ms. Mary McManus
Mr. Harry Ng
Dr. Robert Pepper
Dr. Gregory Rosston
Mr. David Sidall
Ms. Lisa Smith
Ms. Suzanne Toller
Mr. Thomas Tycz
Ms. Jennifer Warren
Mr. David Wye
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2 vidoo signale
y. :

. Compliset with Ewropean Digital Video Brosdcasting (Dvn).-"i'
® Highly manufactursbic TRD piatform with robwet. high-
‘pufomm interchangeablc sutcitite or cable from snds
j Open architecture software design for future interactive

- applications

¥ Designed to accept Application Program Inicrfscs (APT)
. rcal-time, multitasking operating systems

P Modulay, flexibic hardware/snftware platform tailoring to
¥ specific user intcrfacc roquirements such as:

“ foot print cmnpued 10 many other scl-iup reccivers. Unlmng
mm dJesigned and manufactured high-performance
uuom integrated circuits (ICx), the receiver’s rugged hardware s
: dpclﬁully designed fur the dcmands of hostile in-home
consumer environments.

‘, ~ Conditional access
= Program guide

o - Humane factors . ComSurea is ihe lcuder in designing and manufacturing high-
e Experionced high-volume manufacturer of demodelation vohmc demodulator front-cad subsysiems and digitat set-top

4 front-snd subsysiems and sct-top receivers - };, nwvm with on-time delivery of over 1.S million demodulaior
Packaged in one of the most compact, low-profile enclmm g ulnymm. ComStream’s capabality pusitions you to deliver the
JE ovailahic ' "nxt generation of digital home cnicrisinment.




ComStrneam DiGiTtaL SATELLITE AND CasLE TV SeT-Tor Receivers
Summary of Spacifications
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+ DV® compliant T
* Input frequeney range: -~ Satcllite 950 zm
~ Table 47 10 860 MH:
* Symbol Rate: Satellite 19 to 28 Msps
Cable 1.S 1o 7 Myps

* Deuintericaving: DVB Convolutional, 121}
* Rapid acquisition time from channct change: <100 msec
* Low threshoid operation

* MPEG.2 (ML/MP)

* OSD with graphics overlay

* Programmable reselution including 720x876

* PAL and NTSC models

¢« 16:9 and 4:3 display aspect ratios weth 16:9 to 4:) conversion (pan and scan)

MPEG layers | and il

Sampling rates 32, 44.1. and 48 kHz

Data rates )2 to 184 kbps

Stereo, joint stereo. dual mono, or mono
* |6-bit channel CD-quality sound

* a o =

SCARY connectors

$-VHS out

Composite Video out (onc or more RCA jacks)
Stergo out (twe or mare RCA jacks)
High-spaed data out

Low.spead data out

Telnphone jack

UHMF in for bypass

RF out (channal 3/4 or UHF)

Front panel LEDs

Smart card socket

Front panel switches

Remote control receiver

N

e 6 4 @ 4 6 e« 8w e e o ° &

g p PP e S
- o .

Height:(cm/in) 6.5/2.6 K+
Width: (em/in) 35.5/14.2 Lo
Depth: (cm/in) 21.5/8.6
Weight: (kg/lbs) 2.25/5 s
input Power: 110 to 240 VAC, 50 1o 60 Mz %
Power Consumption: 30 watts (max)

" & ® & e

U.5.A.. Conada, LEtin Americs, Ching, Asie-Pacific: 10180 Barncs Canyon Huad, San Diege, Calilornia 92121 Tol:(8Y8)458- 1300 Fax:(619)857-5404
+ Eurepe, Midgie Bast, Africa: Ranger Houss, Wainui Tree Clost, Guidiord, Summy GUY US UK Tek{44)148) 440 933 Baz(44)1483 440 876

Speciiications sudlect to changs withoul notics. AN (rademarks acknowicdged.

O Ctr 5 s s CoMSTREAM.
(]
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CDTV DMD-SUB-SE
European Digital PSK

VRS N V] o

Satellite Set-Top Demodulation Front-End Subsystem

The ComStream CDTV DMD-SUB-SE Digital
Satellite Transmission Subsystem provides the
industry’s first cost-effective front-cnd solution for
volume satellite set-top box applications according to
DVB specifications. The CUTV DMD-SUB-SE is
designed with the ComStream CDOTV PSK-I, CDTV
RS-E and CDTV VTR-E series of components. The
entire subsystem minimizcs total system cost in a
satellite set-top box. :

The CDTV DMD-SUB-E: performs the functions
to receive a high speed link of digital video, audio,
voice, data and analog video channels, mixed within
the band of digital satcllite TV channels, and sup-
ports EBU/DVB specifications. The tuner module

Product Features:

performs down-conversion of input analog signals
and provides baseband outputs for input directly to
A/D conversion for digital channels. The tuncr also
provides baseband demedulated signals for Analog
TV channcis.

The CDTV PSK-T: demodulation IC performs
demodulation for direct input to the CD'1V VTR-E
Viterbi FEC decoder. The Viterbi decoder currects for
channel losses and provides inputs directly to the
CDTV RS-E Reed-Solomon FEC decoder. The subas-
sembly outputs an error-corrected compasite digital
bitstream for demultiplexing, synchronization and
video/audio decoding with a guaranteed maximum
throughput delay <2 msec.

¢ Complete PCB Subassembly for a Satellite Transmission Subsystem including Tuner, JF Conversion,
A/D, BPSK & QPSK Demodulation and FEC Functions

EBU/DVUI Compatible

'™ Demodulation of Analog TV signals

* o0 00

Concalenated FTiC Decoding:

Viterbi: R=1/2,2/3,3/4,5/6,7/8
Deinterleaving (Furney): 1=12

Supports Frequency Ranges from 950-2050 MHyv. (by pP Control)

Supports Variable Symbol Rates from 18 tu 28 MSymbols/s

Reed-Solomon (204,188) (MPEG 11 packets)

Descrambling: JESS-309

® O 00

Frame Start, Frame Error and Sync Status
Power Supplies: +5V, +12V, +28V

L 4

Channel Error-Rate and SNK Monitoring Available through p¥’ Port

MPEG-2 or Clear Channel Compatible by uP Control

8-bit pP Compatible Interface for Monitor and Control

Subassembly Outputs: 8-bit Parallel Digital Bitstream with Synchronous Clock, inable,

COMSTREAM

A Sper Company
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Specifications

Llectrical Charactersitics

Input frequenty Range Min 950 MH7, Max 2050 Mz
Input Impedance 7% ohms
Symbal Rate Min ) Msps, Max 30 Msps
Channed Uit Rate* Min 9.2 Mbps, Max 45.0 Mbps
Output Clock CMQOS Punctured/CGapped
(Smouthed Clack Optional)
Quiput Data CMOS 8-Bit Parallcl
Monitor/Control Interface CM(5 uP Compatible
Descrambling (IESS-309) 2'* Synchronous
FEC Devuding DVB Vilerbi/Reed Solomon (204,148)
Deintericaving, Convolutional (Forney), 1=12
Throughput Delay 2 msec
Acquisition Time From Channe) Change 100 msec
IQPSK; QFF Threshold
<500 M1 1z Step
<100 KHz Offset)
Power Requirement (typical)
28 Volts SmA
12 Volts 300 mA
5 Volts 700 mA

* Other data rotes, or variable rate oplions are available.

Environmental And Physical
Operating Temperature Range: P to 50° C, humdity 5% to 95% noncondenuing

Storage Temperature Range:  -207 to 70 C, humidily 5% to 95% noncondensing

Atmospheric Pressurc: 10,000 feet above mvan sca level
Physical Dimensions: NSemxl4demx3om @5 x 55" x 1.2") maximum
RF Input Connector: F-lype Female
TV IF Qutput Conncclor RCA Type Female
Power /Control Connector 50 pin, dual in:line, buttom cntry

RAmAROAIONS SuiAsL! 10 Shargd WINOUL (0L

Heatlguariers: 101K Ravnes Canyon Road. San Drego. Catitonna 2121 Teb (040488 1NN Fax (6191057 5404

Kegionnl Offices

U.S/Canaga: 10180 Barncs Canyon Road, Sun icpa, Colifornia 92121 Tel(O 19 SR 1800 1ax:(6H 101647 304

C.atin Americn: 10180 Barnes Canyon Roud, Sen Dicpa, Califorma Y2171 Tel(6191687. 316 Fox (61087 83518
Furepe/Middic Esst/Afriea: Runger Howse. Walnut Tace Clow:, Guildlord, Sursey GUI JUS UK Tel:(44) 148} 4410 933 Fan; (4411483 440 w6
Chinw: Chinu World Tisde Tower, No. | Jiuaguomenwm Aves. Ste JMW Beipng, China 100004 Vel (80)10 S0S 4824 Iax:(86) 10 SO%-4K42
Ande-Pacific; Wisiu Budi. JI. H.R. Rasvuna Saidd, Kav C-0 Lamar 7. No. 1072, Jakaretn 12940, blonesm 1034621 21 3213298 Pax:102) 21 $21-3W4)

8) CorSratas, IS Al rietis reserved.
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Certification

I, Richard Leacock, am the perecn responsible for the
preparation of the technical information and cost estimates

contained in the foregoing letter. I certify that information is
true and correct to the best of my knowledge. My experience in
the field »f tuners and decoders includes the development of the
subecriber box for the DIRECTV system and the SPACEWAY system.

“ﬁféééjéigl ock

Systens Engineer
Commercial Systems Design
Hughes Communications Galaxy, Inc.

March 1, 1996



